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ZINC TONOPHORES AS Afm> siHESS ACirwyc 

Tbk applicstioa dains the benefit of Provisional Application 
Serial No. 60^81.490. filed April 4, 2001. 
FIELD QPTm^y^snnqc-rT^^ 

The present invention provides methods for medulaiiiig die effects of 

stress, inehidine sKgical stress in patients in need thereof hy the administration of one 

or more zinc ionophoies. The present invention also provides metljods of regulating 

gene expression by modulating the activity oftiai«=ipdonfi«*»r, in various o^ 

systems of mammals, including die brain, by adndnistering to a ptt^^^ 

aiAarmaceuticaUy effective amount of at least one zinc ionophore. 
IS BACKGRQITWn THTC INVYf^r^ 

Different fimns of Stress, sucli as surgical stress, are known to alter 
brain phj«ioIogy and may le«l to brain irtfuxy (McEwen B.S. (2000) Brain Rei 
886:172.189; DeKeyser F.O. et aL (200(J)NeuroimmuBomodulation 7:182.188; 
Revilla V. et al (1999) Brain Res. BuU 49:4 1 3u» 8; TruoUos E. et aL (1997) Oia 
20 n««»acoLTl«^62:74.81).Thephy,iologicaI«ffectsof*^ 

honiwnal changes and may lead to alteration, in theadivi^yofama^ 

tnnscriptionfactois(UdelsmanILetaL(1994)Q^^ 

turn, fte transcription fhctors may modulate theneoronal response to thestress 
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(Pennypacker K.R. et al. (2000) Acu Neurobiol. Exp. (Waisz) 60:515.530; 
Pennjpacker K. (1998) Iht Rev. Neurobiol 42:169-197; PeanypadcerK. (1997) Histol 
Histopathol 12:1125-1 133). The inventor has shown previously that zinc ionophoiej 
caninodulaie the activity ofanumber of iranscriptioafcctors in endothelial cells in 
5 vitro, as well as in rat brain in vivo (U.S. Serial No. 09/759.091 entitled «Zinc 
lonophores as Anti-Apoptotic Agents", fUed Januaiy 12, 2001. docket 13595Z, 
incorporated herein by reference). 

Zinc plays a critical role in cellular biology, and is involved in virtually 
every important ceUuIar process such as banscripdon, translation, ion transport, and 
10 othen (CyHaUoran. T.V. (1993) Science 261 :715-72S: Cousins. RJ. (1994) 
AnnuJlev.Nutr. 14:449^469; Hardson. Nl. et al. (1994)Neurophannacology 
33:935-952; Bofcm etal. (1996) Science 271:1081-1085). The involvement of 
ceUular zinc in apoptosis has been recognized for close to twenty years (Sundennan, 
F.W.^r. (1995) Ann.ain.Lab.Sci. 25:134-142; Fraker, PJ. et aL (1997) 
15 ^<»<^<)c^3iolA4ed215:229.236.).However,thefi^ 

isnotfhUyunderstood. Apoptesis is afbiaofprogrannaodcdl death noriaally 
activated mder pl5«iologksal conditions, soch as involution in tissue rem 
duringmoiphogcnesis.andsevaalmununologicalprocesse8. The apoptotic process is 
<Wteri2ed by ceU shrinkages dnoDiatin condensation, mid interiM^^ 
20 degradation of thecdl-sDNA (VcrhaegeBetaL(1995)BiochenLPham.acol. 
50(7):1021-1029), 

Numerous in vitro studies have been done recently in an attempt to 
elucidate therolcofimracelhdarmc. Although some studies have suggested that 
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Zinc may actually induce apoptods (Xu. J. et al. (1996) Am.J.Physiol. 270:060-070: 
Kim. YJL et al., (1999) Neurosdence 89:175-182X most have oooduded that 
jnereasing the intiaedhilar eoneentntkms of zinc bloels apoptosis (Sundennan. 
F.W.Jf. (1995) Ann.aiiLLab.Sd. 25:134-142; Adebodun, F. ct al. (1995) 
5 J.CdLPhysiol. 163:80-86; Zalewski, PJ5, et al. 0993) BiochemJ. 296:403-408). and 
lhat decreasing the anc conceotratiQn promotes apoptosis (Jiang, S.. et al. (1995) 
Lab.Invest 73:111-117; Treves, S, etal. (1994) Exp.CellRes. 211:339-343; Ahn, 
Y.a, et al. (1998) Exp.Neiirol. 154:47-56). The manner in whidiiuaeased 
intiaceUular zinc affoids protectian against apoptosis is not dear. (Tmong-Tran, A.Q. 
10 etal.,(2000)J.Nutr. 130:14598-14668) One theory proposes that zinc inactivates the 
uitrBceQular eDdoni]dease(s) responsible for qioptotic DNA fiagmentation (Shiokawa, 

a aL (1994) EurJJiodian. 226:23-30; Yao, M. et al., (1996) J.Mol.CelLCardiol. 
-0.^5-101). 0therreeentstudieshawsuggestedftat2inccaninhi-bitcaspase8(riang, 
S.. et d. (1 997) CeU Death Differ. 4:39-50; Peny. D JL, et d. (1997) J3ioLChem. 
272:18530-18533; Maret. W., et d. (1999) Proc.NdUcad.Sd.USA.96:I936-194()), 
JTblodc the activation of caspases (Ahidn. T., et d. (1998) J3iodiem. 124:300-303). 
*>wewer. in view of (he laige nmnber of intiaedhilar roles played by zinc, tt seems 
ikdythd its anti-apoptoticmediaaitms may be more complex, p^ 
^aeewsionandcdhilarrigndKqgpathways. In arecent study. animds subjected 
y stress have been dm to have dtered gene expression profiles (Meshorer et d. 
2002) Sdence 295:508-512). hi fid. studies suppofn role for zhictrendents in 
ilacdlular dgndling and gene expresdon (OWdloian. T.V. (1993) Sdence 
-61:715-725; Bei8,m,etd.. (1996 dence 271:1081 
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la cootiast to the lai:ge number of in vfiro studies, veiy few studies have 
attempted to examine the protective cfiiwtsofanc fa vivo. It is impomnt to note that 
most of the studies diathove eitjdored this posability have focused on die 
pretreatment of tissues with aoc prior to injmy. Using this approach, a number of 
5 studies have dmonstrateddw pretreatment ofanimals with zinc at least 24 hows 
prior to injury provided some measure of protection against qioptosis (Thomas, DJ, <t 
aL. (1991) Toxicology 68:327-337; Matsushita. K., et al„ (1996) Biain Res. 
743:362-365: Klostedulfen, et al., (1997) Shock 7iS54-262). presumably as a 
result of the weU established abilily of zinc to boost the immune system 

10 (CunmAgham-Rundlcs. S.. el aL. (1990) Ann.RY.AC8d.Sd. 587:1 13-122). Also, one 
study showed that several days of zinc dietaiy supplementation coneomitant with i.p. 
injection <tf carbon tetzadiloride protected against Uvct apoptosis (Cabi^ M. et aL 
(1999) J. Hepatol. 31228-234). However, no studies have demonstrated the effect of 
2inc ionophores on (he activity of transcription fictois in the brain, following surgical 

15 stress. Moreover no studies have danonstzated Ifaat zinc ionophores can influence the 
cascade of physiological events triggered by stress and therdqr ireu and/or prevent the 
deleterious effects of stress. 
SUMMARY Q g THE mWMrinN 

The present invention is directed to the use of ztne ionophores 
20 «cIuding.butnotliaitedtozinc^yrithione(ZnP)and2inc^yldithi«^^ 
(ZnDOQ to reverse the efifects of stress and especially surgical stress in mammals. 
The present invention is also directed to the use of zinc iott>phores inchiding. but not 
limited to zine-pyrithione (2nP) andziniHliethyldithiocaAamate (ZnDDQ to 
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modulate the effects of surgical stress on the activity of traaso^a Actors. inctudiDg 

but not limited to NF-kB and Spl. 

BRIEF DESCMPTIQN OF TBff Tf ^tf^ 

These and other features of the invention will become more apparent 
frwn the Mowing description in which reference is made to die appended drawings 



wherein: 



F^ure 1 niustrates a NF-kB electrophoredc mobili^ shift assay using 
nuclear extiacts fiom biaias. Control (lane 1), sham Oane 2), myocanlial in&rction 
Oane 3). Compound 1 (bne 4) and Compound 2 Qane S). 

Figure 2 Provides a densitometrie anal^s of NF-kB EMSA bands. 

Figure 3 Htnslrates a Spl deetrqphoretic mobility shift assay using 
nudear octracts from brains. Connol 0ane 1), sham (lane 2), myocardial infioctioa 
(lane 3), Compound l(Iane 4) and compound 2 (lane S). 

Figure 4 Provides a densitometrie analysis of Spl EMSA bands. 
DETAILED D ESCREPTIQN QF THE INVE^QN 

The present invention is directed to a method of beating stress by 
administering an effective amount of one or more zinc ionophores to a subject in need 
ftiereof. By "zinc ionophore" is meant a therapeutic compound complexed with zinc 
ions diat is cqwbleofcarrying zinc icns across cell membranes. iDaooonlaaoewilh 
the present invention •nreetinr includes preventing, bloddng, iidubiling, attenuating, 
protecting against. nuMlulating. reversing the efiects of and reducing the occurrence of 
25 cfr, the hannfiil efiects of stress. By "stress" « meant (he broad nmge of alterations 
to normal homeostasis, for example, the complex hoanonal and/or steroidal changes 
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in a inanuMl, iiududing a hunian that lead to clwnges in geoe 
txemplified Iqr altrntions in the acSvily of a number of 

including Imt not limited to NF-kB and Spl. Such honnonal and/or steroidal changes 
can result from direct and indirect physical and mental fkctois. such as. but not limited 
5 to injuries, trauma, surgieal juocedures. depression, anxiety and tepiessed or 
underexpiessed wony, fer example. 

According to the present invention, small concentrations of a zinc 
ionophore in the nanomolar and picomolar range, such as fiom about 10 pM to about 
IjiM can reverse the efibets of stress. In another anbodiment small concentrations of 
10 a zinc ionophore in the nanomolar and picomolar lange^ such as fiom dout 1 0 pM to 
about ImM can regulate gene «gnessioo by modulating the activity of transcription 
fectors in the various organ systems, including but not limited to the brain and heart of 
mammals, iodudng humans. Transcription factors whidi may be modulated u 

■ceoidanee with the present invention inchide, but a« not limited to NF-kB.AP-1 
15 and Spl. 

Thus, according to the present invention the concentration of zinc 
ionophore used to treat stress ranges from about .005 pg zinc ionophore per kg of 
body weight to about 5 mg anc ionophore per kg of body weight (ie. about 60qpM 
rincioaoiAore to about IS pMzine ionophore). In a fcnher embodiment of the 
20 Presentmventiontheconcentnrfonofzincionophoreuscdtotiwtstressnmgesto 
about 1 .0 Mg zinc ionophore per kg of body weij^it to about 800 |ig zinc ionophore per 
kg of body weight. Prderably the concentrat^-nofzinc ionophore used to treat stress 
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ranges from about 0 zinc ionophwe per kg of body wdghi to about 600tig zinc 
ionophore per kg of body wdghL 

h a further embodimem of flie presert imrention the concentration of 
anc ionophore osed to treat siress is about 0.9 mg/kg body weight, or about 0.l8mg 
5 2inc/kg body weight. 

According to llie present invention, any compound capdile of binding 
ainc with moderate affinity and having sufficient Upophilic properties to penetrate cell 
membranes is capable of efifecting the protectian demonstrated in the present invention 
with e.g., anc-pyiithione. Zinc-pyridiione (anc pyridinetbione. C„H,NAS,Zn, MW 

10 317.75, commeidaUy available from Sigma) is the active ingredient in Oie ami- 
dandruff shampoo Head A SheutdetsO (U.S. patents 3.23fi.733. and 3,281,366. boih 
1966), as weU as a number of other topical skin treatment fismulations. It is a 
fimgicide and bactericide at high concentrations. It is highly lipophilic and tfaerefoie 
penetrates membranes easily. TTiis peimits zinc pytithione to transport zinc across cell 

15 «»«n»««es,tha«*yconfenringonilriscompo^ 
of a zinc ionophoK. 

In addition to zin^pyrithione, another group of zinc ionophores. the 
dithiocaibamates. can treat stress in accordance with the present inventioa The 
following are examples of compowds which have been shown in accordance with iho 
20 Fwswinventiontopossesszino^onophoeepiopertiesrzin^ 

heterocyclic amines inchiding,fiff example. 5.7.Diiodo4.hyd»xyquinolm^ 
Hydroxyquinoline; die dithiocarbamates iachi*,g, for example^ pyiioHdine 
didnocarbamateanddiethyMiddoarbamatei disulfinmanddimelhyldithiocarbamate: 
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and Vitamins including, but not limited to, ^tamin E and Vitamin A. Piopoties 
associated with zino tonophores include^ but arc nol limited to, an ability to alter 
cyiosolic PKQ<Qatem and an Miixy to alter the nuclear activity of transcription 
factors MF-kB, AP-1 and Spl . Accwding to the present invention zinc-pyrithione was 
5 shown to operate at the cell signalling level, as demonstrated by its ability to alter 
cytosolic ?Kq- content. Further, according to Ac present invention. 2inc-pyiiihione 
was shown to operate at the transcriptional level, as demonstrated by its ability to alter 
die nuclear activity of tnmscription feclois NF-lcB, AP-l and Spl. Still further, 
according to the present invention zinc*pyridiione was shown to upregulate 

10 cytofTOtective pioteinsi for example HSP70. 

In accordance with the present invention the zinc iono]*ores protect 
against the deleterious eflfccts of stress. For example, both sham smgay and coronary 
ocdusion had a similar efGsct on NF-kB and Spl transcription &ctor acdvity in die 
brain, suggesting that it was the stress associated with the surgical protocol, rather than 

IS the myocardial infirct itself; that caused this effect In one embodiment of the present 
invention rinc ionophorcs displayed a strong ability to reverse the effects of surgical 
stress, or afker tmns of stress, in patients, inchxdtng humans. 

In accordance whh the piesait mvention, alterations in the activity of 
a number of transcription fiwtors, ioctadiog but not limited to NF-kB and Spl can 

20 modulate the neuronal response to (he stress. Stress is also understood, in accordance 
with the present invention, to mean a mentally or emotionally disruptive or upsetting 
condition occurring in response to adverse ex nalinfhuaces such as a surgical 
procedure or an mjuiy which is capable of aifcctiiig physical health, usually 
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diaractetued by incrwed hean rote, a rise in blood pxessure, muscular teosion, pain, 
iiritatnlity, and depression. The zinc ionopboits of the present inventioa can be used 
to modulate and/or reverse the effects of stress generally^ and in paiticulari surj^cai 
stress on the activity of tianscripcion facton* including but not limited to NF«kB and 
5 SpL La accordance with die present invention, zinc ionopbores can modulate the 
efifects of the sucgical stress, or other fonns of stress, in patients, inchsdiog humans. 
The zinc ionophores of the present invention can be used at concentrations ranging 
from-OOS ^g zinc ionophore per kg of body weight to about S mg zinc ionophore per 
kg of body wei^ C^.e. about 600pM zinc ionophore to about IS pM zinc ionophore) 

10 to treat stress and especially surgical stress. 

In a fiirtfaer embodiment of the present invention the concentration of 
2inc ionqphc^e used m a mefliod to modulate and/or reverse the effects of surreal 
stress, or other fonns of stress, in mammalian patients, ranges from about ) .0 pg zinc 
ionophore per kg of body wei^t to about BOO pg zinc ionophore per kg of body 

IS weight In still another embodiment, the co ncen t ration of zinc ionophore used to 
modulate and/or reverse the efifects of surgical stress, or oflier fonns of stress, in 
mammalian patients ranges from about 0.2ng zinc ionophore per kg of body weight to 
about 600pg zinc ionophore per kg of body wei^t. 

In use, at least one zinc ionoiflxm; accordizig to the present inve^ 
20 administered in a phamiaceudcally effective amount to a subject in need (hereof m a 
pharmaceutical canier by intravenous, intramuscular, subcutaneous^ or 
intraccrebroventricularuxjectionorbyoraladni^m'strationor^^ In 
accordance with the present invention, one zinc ionophore may be administoed. 
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preferably by the intravenous injection route, alone or in conjunction with a second, 
different zinc ionophore« By ^ conjunction ividi'* is meant togedieri substantially 
simultaneously or sequontialiy. In one embodiment, tfie zinc ionophores of the present 
invention, are administered acutely, such as. for example, substantially immediately 
5 following an injury that results in stress, such as surgery. The zinc ionophores may 
therefore be administered for a shoit course of treatment, such as for about 1 day to 
about 1 week. In another embodiment, die zinc ionophores of the present invention 
may be administered over a longer period of time to ameliorate chronic stress, such as, 
for example, for about one week to several months depending upon the oondition to be 
10 treated. 

By "^harmaceutically effective amount" as used herein is meant an 
amount of zinc ionophore, e^g,, zinc-pyrithione, high enough to significantly 
positively modify the condition to be treated but low enough to avoid serious side 
effects (at a reasonable baefit^risk ratio), within the scope of sound medical 

IS judgment A jduumsceutically effective amount of zinc ionophore will vary with the 
particular goal to be achieved, Oie age and physical condition of thepaiicnt hexxg 
treated, flic severity of the underiying disease, the duration of treatment, the nature of 
concuncnt therapy and the specific zinc ionophore employed. For example^ a 
therapeutically efSsciive amount of a zinc ioncqphore administered to a duld or a 

20 neonate will be reduced proportionately in accordance with sound medical judgment. 
The effective amount of zinc ionophore will thus be the miTmD^T TP amount which will 
provide the desired anti-stress efifect 
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A decided practical advantage of the present invention is that the zinc 
sonophore, e.g. zuic-pyritfaione^ may be administered in a convenient manner such as 
by ihe» intravenous, intnuntiscular, subcutaneous, oral or intra-cerdmveotricular 
injection routes or by topical application, such as in eye drops or eye mist 
S compositions. Depending on the route of administration, the active ingredients which 
comprise zinc ionophores may be required to be coated in a material to protect the zinc 
ionophores finom Qie action of enaymes, acids and oflier natural conditions which may 
inactivate ihe zinc ionophores. In order to administer zmc ionophores by other than 
parenteral administration* the ionophores can be coaled by, or administcitd with, a 
10 material to prevent inactivatioa For example, the zinc ionophores of the present 
invention may be co-admimstered with enzyme inhibitors or in liposomes. Enzyme 
inhibitocs include pancreatic trypsin ixihibitor, and trasylol. Liposomes include 
witer-in-oil-in-water P40 emulsions as well as conventional and specifically designed 
liposomes. 

IS Tbe^nciimi^dxores may be administered parenterally or 

intraperitoneally. Dispersions can also be prepared, for example, in glycerol, liquid 
polyeth^ene glycols, and mixtures thereof and fai oils. 

The pharmaceutieal forms suitable for injectable use inchide sterile 
aqueous solutions (where water soluble) or dispeisions and sterile powdeis for the 

20 extemporaneous preparation of sterile injectable solutions or dispersions. In all cases 
the finm must be sterile and must be fluid to the extent that easy 
syringabiliQr exists. It must be stable under the conditions of manu&cture and storaige. 
The carrier can be a solvent or dispersion medium containiog, for example, water, 

11 
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DMSO, ethanol, polyol (for example, glycerol, propyleoe glycol, liquid polyetfayleoe 
glycol, aad die IikeX suitable mixtures (hereof and veggie oils. Tbe propo- fluidity 
can be maintained, for example, by the use of a coating such as lecidun. by the 
maintenance of die required particle size in die case of dispersion. In many cases it 
5 will be preferable to include isotonic agents, for example, sugars or sodium chloride. 
Prolonged absorption of the injectable compositions can be brought about by the use 
in die compositions of agents delaying absospdon, fiir example, ahwiinum 
monosteatate and gelatin. 

Sterile injectable solutions are prepared by incorporating die zinc 

10 ioaophore in die required amount in die appropriate solvent widi various of die odier 
ingredients enumerated above, as required, followed by filtered sterilizadon. 
Generally, dispersions are prepared by incorporatii^ die various sterilized zinc 
ionophores into a sterile vehicle ^ch contains die basic dispersion medium and die 
required odicr mgrcdicnts from those enumerated above. In die case of sterile 

IS powders for die preparation of stofle injectable soludons, die preferred mediods of 
pr^atBtion are vacuumKbyii« and die freeze-drying technique irtiidi yields apowdcr 
of die active ingredient plus any additional desired ingreifient from previous^ 
sterile-filtered sohition thereof 

For oral ther^cudc administration, die anc ionophores may be 

20 incorporated with exdpienU and used in die form of ingestible tablets, buccal tablets, 
troches, capsules, elixirs, suspensions, syrups, wafers, and die like. Compositions or 
preparations according to die present invention are prq«rcd so diat an oral dosage omit 
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form contains a y^'^^g^ ionophore coacentration sufficient to treat or block qniptosis or 
stress in a patient. 

The tablets, troches, pills, capsules, and (he like» nuy contain Ae 
following: a binder such as gum tragacandi, acada» com starch or gelatin; excipients 
5 such OS dicalcium phosphate; a disintegrating agent such as com starch, potato starch, 
alginic acid, and the like; a liibhcant such as magnesium stearate; and a sweetening 
agent such as sucrose, lactose or saccharin may be added or a flavoring agent such as 
peppermint, oil or wintergreen or d&erxy flavoring. When tbe dosage unit form is a 
capsule, it may contain, in addition to materials of the above type, a liquid carrier. 
10 Various other materials may be present as coatings or to otherwise modify the physical 
form of the dosage unit For instance, tablets, pills or capsules or zinc ionophore in 
suspension may be coated widi shellac, sugar or bodt 

A synip or elixir may contain the active compound, sncrose as a 
sweetCDfaig agent, methyl and propylparabens as preserratives, a dye and flavoring 
IS sudi as cherry or orange flavor. Of course, any material used in preparing any dosage 
unit form should be pharmaceulically pure and substantially non-toxic in the amounts 
employed, in addition, die zinc ionophore may be inootporated into sustained-release 
preparadons and formulations.' 

By ^'pharmaceutically-acceptable carrier'* as used herrin b meant one 
20 or more compadble solid or liquid filler diluents or encapsulating substances. By 
"compatible** as used herein is meant diat the conqxiocnts of the composition are 
capable of being comingled without interactmg in a manner which would substantially 
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decrease the phannaceutical efficacy of the total composition mder ordinaiy use 
situations. 

Some exanq»les of substances vAdA can serve as phannaceotica] 
cairicis are sugars, such as lactose, glucose and sucrose; starches such as com starch 
5 and potato starch; cellulose and its derivatives such as sodium carboxymeibycellulose, 
cttgrlcellulose and cdlulose acetates; powdered tragancanfli; mdt; gelatin; talc; stearic 
acids; ma^iesium stearate; calcium sulfate; vegetable oils, such as peanut oils, cotton 
seed oil, sesame oil, olive oil, com oil and oil of theobroma; polyols such as propylene 
glycol, glycerine, sorbitol, maniiol, andpolycchylcne glycol; agar, alginic acids; 

1 0 pyrogcn-firee water; isotonic saline; and phosphate buffer solution; ddm milk powder; 
as well as odier non-toxic compadble substances used in phezmaceuttcal formulati w 
such as Vitamin C, estrogen and eciunacea. for example. Welting agents and 
Wbricants such as sodium lauryl sul&tc, as weU as coloring agents, flavoring agents, 
lubricants, cxcipiente, tableting agents, stabilizers, anti-oxidants and preservatives, can 

IS also be present 

Accordingly, in apreferred form of treating stress ihe subject is 
administered a therapeutically effective amount of at least one anc ionpphore and a 
pharmaccutically accq>tablc carrier in accordance with Qie present invention. A 
preferred subject is a human. A preferred anc ionophore is zinc pyriOuone. Another 

20 prefenred zinc ionophore is zinc diethyldilhiocaibamate. 

Various modifications msy be made without departing from die 
invention. Tliedisdosurc is to be construed as exemplary, rather than limito^ 



wo 02/080943 



PCT/CA02/004S8 



such changes within ttie priadplcs of the inventioa as are obvious to one sldlled in the 
ait aie intended to be included within the scope of Oe clnms. 

The present ioveotionwill now be doBOOstrated using specific 
cxanq>l«s that are not to he oonstiaed as limiting. 

5 

Screeidng for jonoaW*.- 
CellCuharey 

Human uinbilica] van endothelial cells (HUVEC) woe purchased from 
10 Clonctics (San Diego. Caliibmia) and passages DeKeyser F.G. et aL (2000) 

NeuroinDsunomodulation 7:182-188: Revilla V. et aL Biain Res. Bull 49:413-41 8; 
Troullos E et d. (1997) din. PhannacoL Ther. 62:74-81 wen used fbr these studies. 
Cells were cultared on fiame-sterihed glass covetslips in Endothelial Basal Medium 
(Qonetics) supplemented with 1 Oag/wl human icccmbinant epidennal grow* Actor, 
15 1.0 ug^ hydiocoitisone, 50«^ gentamido. 50d^ ttiphotetendn B, 12ue^ml 
bovine bran odnct and 2Kv/v fetal bovine saum (all fiom QoneiicsX in a 
humidified dumber at 37*C and 5% CO,. To mamtab ceU populations. proUferating 
HUVEC were passaged at 80-90% confluency. 

Cardiac myoqies were isolated fiom the ventncular s^tum of adult 
20 rabbit hearts, fiillowingcolUgenasedigestkm, in a nttner^onilar to 

previously (Turan, B, et al., (1997) Am. J. PhysioL 272:H2095-H2106). The 
modification consjsted of introducing low concentrations of CaCl, during the 
porfasion with collitgenase and the dispenion of the myocytes. Hearts weieperfused 
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for about 2 mia by gravity under a hydrostatic pnsstm of 1 m, with • oomiaaUy Ca*-- 
fiee wlutioa containiag (in nM): NaCl. 145; KCl, 5; MgSO« 12; N^^{PO„ 1.8; 
MEPBS.5;jhicose,lO;pHad|ust«ito7.4withNaOH. Forty ml of this perfusate 
wercflieasupplcinentedwithcoUagaiased mg/ml)andperiusion was continued with 
5 recirculation. Within 2-3 min, this treatment resulted in a complete loss of ventricular 
pressure. The flow nte was then adjusted to 15 mlAnin and 50 pMCaCI, was added 
to the coUageaase solurion. Perfusion with this solution was continued for another 15 
to 1 8 min. fiUowcd by a 2 min washout of the enzyme with fiesh perfusate containing 
100 MM CaCI, and no coltagenase. Thehearts were then removed fiom the apparatus 

10 MdtheventricularseptumisolatedandmincedDissociationofthec^ 

by gentle agitation of the minced tissue in 50 ml of the same periiisiog sohition. 
Following fillwtion through a200 |m» nylon mesh, the cells were allowed to setdeand 
thesupematantwasreplaeedwithasolutioncontaiaingZmMCaa,. Cells wetekept 
at 3rC in this ptesHtygeoated solution and were studied within 8 hours after isolation. 

15 celWarviabilitywasensiiiedbyregulariyieplacingtheincubalionsohtf 

I^nmaiy cultwes of mouse cerebeDar gn«ile neuRtos were obtain^ 
from dissociated coebelU of posmatal day 8 or 9 mice aeeonSng to the fbUowiog 
protocol (Cregan et al, (1999) J. Neumssi. 19:7860-7869. ineoiporated herein by 
nsfiaence). Brains were removed and placed into sepaiaie dishes containing sohition A 
20 (124 mM Nad, 5.37 mM KQ. 1 mM NaH2 P04 . U mM MgS04 . 14.5 ml^ D-d)- 
glucose. 25 mM HEPES. 3 mg/bl BSA. pH 7.4) in which the cerebdJa were 
dissected, meninges lemoved. and tissue sliced into smaU pieces. Hie tissue was 
briefly oeotrifiigcd and transfared to solution ^ containiag 025 mgAul tryp^ then 
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incubated at 37»C for 18 min. Afier the addidoa of 0.082 mg/tnl tiypsin inhibttor 
(Boehringer MMMiheim, Indianapol^ 

Mannheim), the tissue was incubated at 25«C fcr 2 min. After abrief centrifagation, 

the rendting pdlet was gentiy titrated in solution A yielding suspension that was 

5 further incubated for 1 0 inia at 25»C in solution A containing 2.7 mM MgS04 and 

0.03 mM CaC12. Afiera final centrifogaiiim die pellet was resuqiended in EMEM 

media (Sigma. St Louis, MO) contatning 10% dialyzed FBS (StgmaX 25 mM KO. 2 

mM glutamioe (Life Technologies BRL, Gaithetsbuig, MD). 25 mM ghicose. and 0. 1 

mg/ml gcntamydn (Sigma) and filtered through a cell strainer (size 70 Mm; Falcon). 

10 Cells wereplated on glass coveisUps coaled with poly-D-lysine (Sigma) in Nunc four- 

wdl dishes at adensityofl.5xl0» cells permilliUterof medium. Cytosine-.- 

arabinoside (10 ftM; Sigm^ was added 24 hr after plating. 
TestcamBOimtLt; 

Several test compounds with potential zinc-iooophore activity were 
15 screened fortheirabiliQr to tnnspoitzinc into selected taigetcells. taotderto 
ascertain that the tnmspornrf ion was indeed 2b^. and «,t some other divrie^ 
contaminant, the test compounds were first complexed with zinc In addition to the 
2ine<omplcxed ionophotes (holo-ionophores), die zinc-fice forms of these 
compounds (apo-ionophores) were also tested for the purpose of comparison. 
20 Whenever possible^ purified holo-ionophota were purchased «»n^ 

dietfayldithiocaibamaie, Sigma-Aldiich). However, in most cases only the «q)o- 
iom^hores were available commerdaQy. Hie holo-ioaophoies were therefore 
prepared in our laboratory. Since zinc ionophores (e.g. pyrithione. 
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diethylditluoc«ba»utte. 8.h3rdn«yq»u^^^ 

O«ophore:anc). stock solutions (generdly 1 5.7 inM) ofhoK^ionophores we« 
prepsr^i by oombimnfi the apo-iooophore with ZnO, In a 2:1 mola, mio either in 
water or DMSO. depending on the sotobiUty of the reactaats. and faw^ 
5 »«'I««»««fo'15«un.Thehoto-ionophortswe«thenrtoredat-^^^ 
imortosaeenjflg.(hestodcsolutiomofthesetestconyK»^ 

dih^inthe^verfasionbuffertoghreafinalconcentrationof I pMof^^ 
i«»ophor^ ^"»««»«*eapo-ionophores.anequivaIe«n«>lar«ncentratt^ 
ionqphore in the soperfusion buffer (2 |iM) was used. 



10 



Seieeniag of the test compounds was perfonaed with cultured HUVEC. 
isolated c«diae myocytes, and cultured eerebeUar neurons fbllowm^ 
described previously (Turan et al.. (1997) Am. J. PhysioL 272 JC095.H2106). 
J«»»«iiatdy prior to screening, the cells were loaded with Ftir».2. . zinc and caldun.- 
15 ««itiveindicrtw.byincubatin8ihecelUfor30nrfniame^ 

Fura-a-am (Molecular Probes). Glass coverslips bearing HUVEC or cerebellar cells 
we« placed directly i„ a superfuston chan^ber on the stage of an epifluorescence 
inmted microscope (Nikon Diaphot-DM). With isolated myocytes, an aHquot of 
Fu.a.21oadedcensuspensionwasplac«liBthes«perfi«ond«rate 
20 ^^<»wedto«lh«totheglassbottomof,hech«nberbefeesu^^ 

started, -"-"icn^scopefiddofview was adjusted to include one or more individu^ 
cells-Toest^Ush baseline flnorescence.tbeceII,werefi«superlusrf 
»rinuteswithasupetfiBin88oh.tioo containing S^fbUowingrmm^^ 140; 
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KCl, 5; MgClfc 1; CaCl„ 2, HEPES. 5; glucose; 10; pH adjusted to 7.4 with NaOH. 
The flow rate was maintain ed at appronmat^ 3 mVaaa and dw temperahoe at 37>C. 
The cdls were then si^erfised with super&sion buffo containing a test compound 
and the fluorescence at 505 am was recorded in response to excitation at 340 nm and 
380 nm. The slope of Uic fluorescence intensity ratio in response to excitation at 340 
and 380 nm was used to determine ionophoieactivi^. In each tes^ the membrane- 
peimeant heavy metal chelator HN^'J^'.^ettakisp-pyridylmethyDethylenediaraine 
(TPEN.30pM)wasaddedtothesuperfiisateattfieeadofthenin. Since TPEN does 
not chelate Ca»*, loss of fluorescence in response to TPEN addition coofiimed that the 
fluorescence was attributable to zinc. In cases where test holo-tonophoies did not 
demonstrate zin^ionophoreactivj^ the validity ofihe negative obsertrations was 
confinned by adding zinc-pyrithione (1 fiM) to the superfusing solution at the cad of 
the test An increase in fluorescence in response to the added zine-f^diione 
confirmed that the cell being tested was viable and responsive. 

AfipiQximately 50 test compounds were screenbd for ionophore aettviiy 
using tins qqnoadL Ofthos^ three groups ofcompounds were found to be 
particularly active zinc ionophores: pyrifliione, dithiocarbamatcs, and 
hydroxyquinolines (See Table 1). Several compounds which do not bdong to these 
groups also showed ionophore activity but at a lower levd. TTic ionophore activity of 

pynfliione appeared to be comparable in aU diree cett types testedL as were the 
activities of dietfayldtlhiocarbamate and 5,7-diiodD*hydroxyquinoIine. 
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5 EXAMPLE OF ZINC m)V(^pp>n^ij,^ 
±L z.2!SXJS9i 

>l - rr^ 

Disulfiram -J^l 
diiiiethvtAthi»ry.«^..^ ^ 

8-HvdKMtvairi^ft^tn> -J 

S.7-DiinHn-y.^Y'^n'1iiin9linf VV 
ZlNCNSAin 

20 ZlWCVrTAlurn^fS 

Vjtaniia A f»^f.^,f,-^t{^^,i^ ^ 
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EXAMPLE 2 

Sham suiseiy caused a statistically significaflt decrease in NF-kB 
binding activity in the brain (Figures 1 and 2). Myocardial infarction also decreased 
5 NF-KBactlviQr but this decrease was not sigmficanUydiffermtfiomfliat observed 
with the sham (Fig. 2). Treatment with ZxP (Compound 1) or ZnDDC (Cbmpound 2) 
restored noinul NF-kB binding aebvity m rats subjected to the coronary occhision 
(Fig. 2). In contrast sham treatment caused an increase in Spl binding activity in the 
brain (Figures 3 and 4). The effects of coronary ocdusion were not significantly 
10 <iiffaaufi»m sham (Fig, 4). Treatment of rats suljected to coro^ 

ZnP (Compound 1) lowered Spl binding activity to nearly 50% of control (Fig. 4), 
whereas treatment with ZnDDC (Compound 2) restored Spl bmding activity to 
normal (Fig. 4). 

Both sham snrseiy and coronary occhision had a similar efiect on NF- 
15 kBandSpltranscriptionfictorBctivivinthebiBin,suggesthigthatHwasthest^ 
associated wifli Ac surgical protocol, raflier than the myocardial iniaret itself, that 
caused this effect The zinc ionophoresofthepresem invention displayed a strong 
ability to reverse the effects of the surgical stress, or other forms of stress, in paHents. 
including humans. 

^ Coronsnr artery K»a«it>n n.»^>l Male Sprague-Dawley rats (250-300 g) were 

anesthetized, intubated and ventilated. The ch^t was opened and the coronary artery 
WMUgated. After 4Siiiirvthesuti«wasreleasedandfeper&sienwascontinnedfer 
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4 h. Boluses (0^ ml) of the zinc ionophores ZnP (1 .2 |tg/kg) and ZnDDC (8 J ng^ 
wen administend intravenously in 4% DMSO io saline at 0, 1, and 2 h pott> 

t^eriusion. After 4 h of repeifiaion the ligature was retied, and Evans blue dye was 
infused intraveDOusly to demanate the area at risk. The rats weie then killed by 
5 exsanguination and the brain was coUected for analysis. Sham-surgeiy rats were 
treated in an identical nnnner but widjout tying die Ugature around Oie coranaiy 
artery. 

Frcparition nf n uclear extriicta from brain Hsfut. 

Brain samples were homogenized on ice using six slow sirolces of a 

10 Teflon pestle homogojizer at 1000 ipm in « volumes of bufe containing 0J5M 
sucrose, 10mMHEPES.pH7.6. 25 mMKa. 1 mMEDTA. 10% glycerol. 0.15 mM 
spermine, and 0.5 mM spencnidine. The homogenate was filtered duough a 45 mm 
nylon aieve and layered over a 10 ml cushion of 2 M suaose containing 1 0 inM 
HEPES. pH 7.6. 25 mM KCU mM EDTA, and 10% glyceiol The homogenate was 

15 centrifcged at 100.000 xg at 4'Cfcrlh, the s«5>etnatant was discarded, and 0^ 
peUeted nuclei were gently xesuspended in 40 ml of a lysis buffer containing 20 mM 
HEPES. pH 7.9. 420 mM NaCI. 1 .5 mM MgCl^ 0.2 mM EDTA. 25% glycerol. 0.5 

mM DTT, 0.5 mM PMSF. 0.5 mM spermidine. 0,15 niM spermine, and 5 mg^nd each 
of apiotinin. leupeptm and pepstatm. The suspension was incubated on ice for 45 min 
20 andcentrifuged at20,000xgat4»C fbrlOmin. Ihe supetnaiant coataining nuclear 
protein was coUected and dfluted 1:1 with a buffer containing 20 mM HEPES. pH 7.9. 
50 mM KCI. 0.2 mM EDTA. 20% glycerol. 0.5 «M DTT, 0^ mM PMSF. 0 J mM 
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speimidiiie. 0.15 mM spamas, and 5 ng/ml each of qmttnin, leupqrtin and 
p^tatin. Piotemcoaceofratiooswmdeteimined using Oie Bio lUd protein ra^ 
EMSA falectroDhoretic m ohUitv gliift aaaaiy*\ '. Doidlle-Sttuded COOSeoSttS 
oltgonudeotides for NF-ld9 and Spl (Promega, Madison, Wisconsin) were 

5 radiolabdled with gl^PJATP (Anmham. Axlington Hdgbts. Illinois). Five mg of 
nuclear protein were fixst incobated for 1 0 min at room temperatare with 5 sag poly- 
dp-q (Boefannger Manhdm, Montreal. Qudm) in DNA binding boSer (20 nM 
HEPES. pH 7.9. 0.2 mM EDTA. 02 mM EGTA. 100 mM KQ. 5% glycerol, and 2 
mM DTT). Ubelled probe (0 J ng) was then added and the reaction mix incubated for 

0 aanBdditional20mininafinalvohmicof20mL TT««acfionmixnirev«3ut>jectcd 
to dectrophotesis on 5% polyaet^anide gd, and the dried gd was exposed to X-ray 
film. The intensity of the bands was quantitated with a densitometer and commeidaUy 
available software (Molecular Analyst, Bio4lad Labonlories, Herculei, Cdifonda). 
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1. A meftod of treating stress convrisingtdiain^^ 

thereof a phannaeaMicalbf effective ainount of a ziiK ionc^ 
phaimaeeuttcaUy aceq>table earner. 

2. ^emethodofdaiml.wheiebtheaiKionoiJwreconv^ 
2ino-heterocyclic amines. zinoKUthioeaibamates and ancvitamias. 

3. "Hie mefliodofclaim 2. wherein the zinc ionophore is zinc pyritW^ 

4. Themethodofclairo2.wliereinsaid2inc.hetefocydiea^^ 
5,7.Diiodo-8Jiydioxyquinoline and anc-g-Hydroxyquinoline: 

5. TTwmethodofdaim2.whenrinsaidzinc^d,iocaiWteconipri^ 
pyrroUdine dithiocaAainate. zinc-diethyldithiocaibanute, zinc^lfiiam and 
zino-dimetbyMithiocaibamate. 

6. "nieiiiethodofclaim2.vi1ieimsaidziac.vi^ 
oonsistiqg of Vitamin E and Vitamin A. 

7. Tliemefliodofclaiml. wherein the effective amount of a zinc ionophoie 

ranges fiom about 0.005Mper kg ofbody weight to abo«5.0mgpcrkeof 
bodywei^t 

8. TTie method ofdaiml, wherein theziBcioBophoia is admi^ 
intavanously. imramuKailariy. sobcotaneously, fatnuwebroveatricularly. 
orally or topically. 

9. A method of reversing die effects of surgical stress comprising administeri^ 
to apadent in need thereof a phaimaceoticaDy efRxdve amount of a zinc 
ionophore and a jAamiaceutically acceptable earner. 
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10. TTie method of daim 9, whetcfa the zinc ionophore comprises zmc- pyrithioae. 
zino-heteroqwiie amines, zin&^thiocazbamates and zme-Antamios. 

U. The metfaod of claim 1 0, whetein Uie aac ionophore is zinc pyrithiooe. 

12. The method of claim 10, whereio said anc-hetetocyelic amine comprises zinc- 
5,7-Diiodo-8-hydrexyquinoline and ainc-g-Hydroxyquiaoline. 

13. The method of daim 1 0, whcrdn said zinc-diihiocarhamatc comprises zine- 
pynolidine dithiocaibamate. anc-diethyldithiocaibainate, zine-disulfizam and 
zino-dimetbylditbiocaibamate. 

14. The method of claim 10, wherein said anc-vitamin is sdected from the group 
IS consisting of Vitamin E and Vitamin A. 

1 5. The method of daim 9. wherein the effective amount of a zinc ionophore 
ranges from about 0.005 »igper kg of body weight to about S.Omgperkgof 
body weif^t 
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16. Vu method of dahn 9, wherein the zioe ionophore is administered 
intrwenouily, iatramusculariy. subeutaneously. inlracerdmnreatricidarly. 
orally or topically. 

17. Amethod of i^utating gene eatpressionoompriaingmodulatmg the activity of 
tnnscription factors by administering to apatient in need Uiereof a 
phaimaceutically effective emoum of a zinc ionophor« and apharmacentically 
acceptable carrier. 

IS-TTicmediodof daim 17, wherein the zinc ionophore comprises zinc 

pyrithioae. zkcheterocydic amines, zinc-dithiocarbamates and zincVitamins. 

19. The method of daim 1 8, wbereb the zinc ionophore is zinc pyritMone. 
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20. The method of data 1 8. «l«rdn said adnol«t^^ 
5,7-Diiodo^.hydroxyqiiinoUne ttd ziac-^^ 

21. He mediod of claim 18. whcrdn said rincHfithiocaibamate comprises ^ 
pyiroUdine dithiocarbamate. zinc^elhyldithiocaAainate. anwHsuIfiram and 
ziac-dimeQiyldithiocaibaniate. 

22. The method of data 18. wherein said zincvitamia is selected fiom the group 
con^stbg of \atamin £ and Vitamin A. 

23. TTie method of daim 1 7. wherein the effective amount of a zinc iooophoie 

ranges fiom about 0.005 Mgp«r kg of body wei^t to about 5.0 mg per kgof 
body weight 

24. TTie method of dahn 17, wherein the zinc ionophoie is administered 
innavenously, intramuscufcriy. snbcutanecusly, intiaceiebrovenJriciilariy. 
omllyorioincaUy. 

25. A method of pn,tectiBg against the effi«s of stress comprising 

to a patient in need tbertof a pbamucattlcdly effective amount of a zinc 
ionophoie and a phaimaceutically accqrtible eatiier. 

2<5. The metluHJofdata 25, wherein the zinc iomvhorecompriaesano. 

pyrilhione; zincheteroeydic unines. zinc^thiocarbamates and zincVitamins. 

27. The method ofdaim 26. wherdn the zinc ionophot* is zinc pyrithione. 

2 8. Tl,e method of claim 26. wherdn «dd zinc-heterocydic amine co^^ 
5,7.Duodo-8 JiydroxyiuinoKne and zinc-8.Hydn>xyquinoline. 
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29. The mediod of claim 26, wherein said zixw-di(hiocaxbamatc comprises zinc- 
pynolidine ditfaiocaxbamate, zincHiiethyidithiocarbamaie, 2inc-disulfiram and 
zinc-diinefhylditfuocaAamate. 

5 30. The method of daim 26, wherein said zinc-vitamin is selected from (he group 
consistiiq; of Vitamin E and Vitamin A. 

31. The method of daim 25, wherein the effective amount of a anc ionophore 
ranges ftom about 0.005 Mg per kg of body wei^t to about 5,0 n:^ per kg of 

10 body weight 

32. The me&od of claim 2S, wherein the zinc ionophore is administered 
intovcnously, intrarousculariy, stibcutaneously. intraccrebtovcntricularly, 
orally or topically. 

15 
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16 April 1998 (1998-04-16) 
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page 8, line 1 - line 19 
page 11, line 12 - line 29 
page 13, line 9 
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23-25, 
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US 5 462 524 A (POWELL SAUL R ET AL) 
31 October 1995 (1995-10-31) 

column 2, line 35 - line 66 
column 6, line 35 - line 58 

US 5 348 749 A (SIKTER ANDRAS) 
20 September 1994 (1994-09-20) 
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Box I Obaarvatf ons whm certain claims wore found unsearchaMa (Contlnuailon of Ham 1 of first ahast) 

This imemmionai Search Report has not been esiaMshsd in respect of certain datms under Artide 17(2)(a) tor the loUovrlng reasons: 

1- [x] Claims Nos.: 

because meyretato to subset rnaltBf not required to be searched by INS Authority, nam 

Although claims 1-32 are directed to a method of treatment of the 
human/animal body, the search has been carried out and based on the alleged 
effects of the compound/composition. 

2. H ciaimsNDs.: 1-10. 15"32 (all partially) 

— because they relate to parts or the International AppOealton that do not comply with the prescribed requirements to such 
an extent that no meeningrul Intemationai Search can be canted out. specificaly: 

see FURTHER INFORHATION sheet PCT/ISA/210 



a n Claims No8.: 

because they are dependent claims and are not drafied fei accordance wHh the second and third semenoes of Bute 6.4(a). 

Boxi Observations wlieretmlty 01 Invention is lacking (Contlnuailon of Item 

This International Searching Authority found multiple invenfione in this international application, as toilovvs: 



1. I I As all required additional search fees were Omety paid tiy the applicant, this tnternattonalSeai^ 
' — ' searchable daims. 

2' lJ ^ searchable claims could be searched without effort Juslifyfng an additional fee. this Authority did not invile paymem 
of any additlonai tee. 



3. I I As only some of the required addMonaJ search fees were timely paid by the applicant, this International Search Report 
'—J covers only those claims tar which fees were paid, specifically claims Nos.: 



4. rj No reqUred addllionai search fees were timely paid by the applicanL Consequently, this International Search Report is 
restricted to the Invention first mentioned in the daims; it Is covered by dalma Nos.: 



Ramarli on Piotest |^ The addttional search fees were accompanied by the appilcanTs protest 

[ I No protest accompanied the payment of addifonal search lees. 
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Continuation of Box 1.2 

Claims Nos.: 1-10. 15-32 (all partially) 



a) Claims 1-8 and 25-32: 

Present claims 1-8 and 25-32 relate to an extremely large number of 
possible diseases associated with stress due to the complexity of the 
term. For Instance, the applicant acknowledges himself on p. 5 of the 
description that the term "stress" encompasses a broad range of 
alterations to normal homeostasis which lead to changes In gene 
expression. Support within the meaning of Article 6 PCT and/or disclosure 
within the meaning of Article 5 PCT Is to be found, however, for only a 
very small proportion of the methods claimed- In the present case, the 
claims so lack support, and the application so lacks disclosure, that a 
meaningful search over the whole of the claimed scope Is Impossible. 
Consequently, the search has been restricted to specific diseases 
mentioned in the description on page 6 and in figures 1 and 3, namely 
trauma, depression, anxiety, myocardial Infarction, surgical stress and 
coronary occlusion. The term "Injuries" has not been searched, because 1t 
relates to a too large number of possible diseases, rendering a 
meaningful search Impossible. 

b) Claims 17-24: 

Present claims 17-24 relate to an extremely large number of possible 
methods. In particular, the term "regulating gene expression" may have a 
variety of meanings Including "Inhibiting" or, on the contrary, 
"activating" gene expression. Consequently, the search has been 
restricted to the mechanism of action (modulation of the activity of the 
transcription factors NF-KB, AP-1 and Spl, Indicated on page 8 of the 
description) and the diseases associated such as trauma, surgical stress, 
depression, anxiety and coronary occlusion which are mentioned In the 
description on pages 6 and 8. 

c) Claims 1, 2, 7-10, 15-18, 23-26 and 31-32: 

The expression "zinc lonophores" encompasses a very large number of 
possible compounds which may have this characteristic. A complete search 
Is therefore not possible. Consequently, the search has been limited to 
the compounds specified in claims 3-6 of the application 
(zinc-pyrlthlone, z1nc-hydroxyqu1nol1nes, zinc-pyrrol Idlne 
d1 thi ocarbamate , z 1 nc-d 1 ethyl d 1 thi ocar bamate , 
zinc-dimethyl dithlocarbamate, zinc-dlsulflram, zinc-vitamin A and 
zinc-vitamin E). 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions In respect of which no international 
search report has been established need not be the subject of an 
International preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This Is 
the case Irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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